Supplementary Methods
INSIGHT software. After spectra acquisition the sample was returned to the tube. Release of dye from NP was and transport of free dye was measured as appearance of dye in the release media outside the dialysis tubing. For ICG and NanoICGPBA, this was measured as ∆abs799 = abs799 aliquot -abs799 release media, while for Cy7.5 and NanoCy7.5, ∆abs804 = abs804 aliquot -abs804 release media.
Supplementary Results

Dye Release
The release of Cy7.5 or ICG from NP formulations was compared to the respective dye alone.
Albumin was required both inside and outside the bag due to the poor solubility the NIR dyes. The presence of serum albumin also more accurately reflects the conditions that the NPs developed in the work interact with upon systemic administration. Supplemental Figure 1 shows that both free Cy7.5 and ICG had rapid transport across the dialysis membrane via albumin with the majority of peak dye concentration occurring within the first 6 hours. HA-Cy7.5 conjugate more slowly released compared to Cy7.5, which is likely due to direct chemical conjugation of Cy7.5 to HA.
ICG that as physically entrapped in HA-based NPs rapidly released into albumin. It is not likely that NanoICG diffused across the membrane. We have previously reported that ICG entrapped in HA NPs has broad scattering due to close packing [26] . The ICG spectra collected from the conical tubes is consistent with albumin bound ICG [36] . 
Supplemental
Supplemental Figure 2.
Representative fluorescence images of (A) NanoCy7.5 NPs and Cy7.5 alone and (B) NanoICG and ICG alone. All images are from the 24 h group of mice. All images are the "800 nm" channel overlaid onto the brightfield photograph on the Pearl Trilogy imaging system. The legend to organ location in the images is given in (A). All NanoCy7.5 NPs were processed identically and all NanoICG agents were processed identically. However, due the dramatically different signals from NanoCy7.5 and NanoICG, the images in (A) and (B) were processed independently. Otherwise, it would not have been possible to signal in the 800 nm channel for the NanoICG agents. The color bars in (A) and (B) show the scaling for both series of NPs. Please see Figure 2J in the main manuscript for the comparison of the images from all tumor with identical colormap scale. (C) iRFP-labeled MDA-MB-231 tumors in nude mice. The red is NIR fluorescence from the 700 nm channel in the LI-COR animal imaging system and is overlaid onto the brightfield image. Yellow arrowheads highlight the presence of tumors, while other remaining NIR (700 nm) fluorescence is due to fluorescence in the mouse chow.
Supplemental Tables
Supplemental Table 1 Cy7.5 vs. NanoCy7.5 10-∅ 1432 1128 **** 834.6 1270 **** 474.5 865.2 **** Cy7.5 vs. NanoCy7.5 10-L 1432 1602 ** 834.6 1217 **** 474.5 1264 **** Cy7.5 vs. NanoCy7.5 10-H 1432 1715 **** 834.6 1468 **** 474.5 1098 **** NanoCy7.5 10-∅ vs. NanoCy7.5 10-L 1128 1602 **** 1270 1217 ns 865.2 1264 **** NanoCy7.5 10-∅ vs. NanoCy7.5 10-H 1128 1715 **** 1270 1468 *** 865.2 1098 **** NanoCy7.5 10-L vs. NanoCy7. 5 10 
